The purpose of this review is to conduct a concise review of the literature to evaluate the knowledge, awareness, and medical practice of Asian Americans/Pacific Islanders (API) supporting the relationship of chronic hepatitis B infection. Liver cancer is the fifth most common cause of cancer death in men and the ninth most common cause of death in women in the United States. On average, Asian Americans are three times more likely to die from liver cancer than other racial/ethnic groups, with Chinese Americans at six times, Koreans eight times and Vietnamese 13 times higher than non-Hispanic Whites. In the United States, about 80% of liver cancer is etiologically associated with hepatitis B virus (HBV) infection. Asian Americans and Pacific Islanders (API) account for over half of the 1.3 million chronic hepatitis B cases and for over half of the deaths resulting from chronic hepatitis B infection. Relevant studies were identified in PubMed (Medline) using the following search structure: (Hepatitis B or synonyms) AND (liver cancer or synonyms) AND (Asian Americans or synonyms). Further studies were identified by citations in retrieved papers and by consultation with experts. Twenty publications were included in this review. Compared to other racial/ethnic groups, Asians, especially those born in China or Southeast Asia, have significantly poorer knowledge regarding hepatitis B and liver cancer. Knowledge, awareness and medical practice among Asian Americans regarding HBV infection were dependent upon age, gender, race/ethnicity, immigrant status and length of residency. Despite increased risk for chronic hepatitis B and liver cancer, many Asian Americans are uninformed, untested, and unprotected against the disease.
Ⅰ. INTRODUCTION
Liver cancer is the fifth most common cause of cancer death in men and the ninth most common cause of death in women in the United States (U.S.) (National Cancer Institute, 2008) . The National Cancer Institute estimates that there will be 22,620 new cases of liver cancer and 18,160 deaths in 2009. More than 90 percent of all liver cancer cases occur in men and women aged 45 and older. Liver cancer is not a disease of the young : the average age at which a person is diagnosed with liver cancer is 64 years old (American Cancer Society, 2009 ). After diagnosis, the overall five-year survival rate is less than 10 percent Liver cancer incidence rates among non-Hispanic whites in the U.S. are 3.7 per 100,000 for males and 1.5 per 100,000 for females (McBride, 2008) . The mortality rate from viral hepatitis B for non-Hispanic blacks was 1.6 times higher compared to non-Hispanic Whites (Office of Minority Health, 2011). On average, Asian Americans are three times more likely to die from liver cancer than other racial/ethnic communities, with Chinese Americans at six times, Koreans eight times and Vietnamese 13 times higher than their white counterparts (Hsu et al., 2007) . Vietnamese American males have the highest incidence rate of liver cancer in the U.S. (41.8 per 100,000) followed by Hmong American males (25.7 per 100,000). Among women, Korean Americans have the highest incidence rate of liver cancer (10.0 per 100,000) followed by Hmong Americans (8.8 per 100,000) (McBride, 2008) .
Background
In the U.S., about 80 percent of primary liver cancer (hepatocellular carcinoma, HCC) is etiologically associated with hepatitis B virus (HBV) infection (Juon et al., 2008) . Asian Americans and Pacific Islanders (APIs) account for over half of the 1.3 million chronic hepatitis B cases and for over half of the deaths resulting from chronic hepatitis B infection. The disparity in liver cancer incidence and mortality is largely due to the disproportionately high prevalence of chronic HBV infection among Asian Americans (Lang, 2006; Parkin, 2006) . As many as 10 percent of API adults in the U.S. are chronically infected with HBV compared to 0.1 percent of White Americans (McBride, 2008) , and up to two-thirds of Asian Americans are unaware that they are infected (Hutton et al., 2007) .
Asian Americans and Pacific Islanders constitute a growing minority population in the U.S., containing a substantial number of immigrants. Because most (68.9 percent) APIs living in the U.S. are foreign-born, chronic HBV infection represents a serious public health problem (Lavanchy, 2004; Shepard et al., 2006) . Chronic HBV infection is defined by the presence of hepatitis B surface antigen (HBsAg) (Nomura et al., 1996) for more than six months (Carey, 2009) . Individuals who are positive for HBsAg may also express another antigen that serves as a marker for heightened infectivity, the HB e antigen (HBeAg).
Goal and Objectives
The purpose of this review is to conduct a concise review of the literature to evaluate the knowledge, awareness, and medical practice of Asian Americans/Pacific Islanders (API) supporting the relationship of chronic hepatitis B infection and liver cancer. In addition, we will show a known cause of liver cancer. The objectives were as follows: (1) determine the risk factors and modes of transmission for HBV and (2) review the current health education, screening and vaccination activities on changing the knowledge, attitudes, and behaviors of APIs in reducing chronic hepatitis B infection, a known cause of liver cancer.
Ⅱ. METHODS

Search Strategy
Studies on chronic HBV and liver cancer were identified through a systematic search of scholarly databases and reference mining. A comprehensive search of PubMed was used to identify relevant studies meeting the inclusion criteria using the following search terms: 
Inclusion Criteria
Studies were included if they (i) were published in English in peer-reviewed journals; (ii) studied an API adult population in the United States; (iii) focused on the relationship between chronic hepatitis B infection and liver cancer disease among APIs; and (iv) included vaccination data or vaccination strategy; or (v) included educational intervention that was used to improve knowledge or change the attitude and/or behavior; or (vi) assessed subjects' knowledge, attitude or behavior of the studied population about HBV and liver cancer both before and after the intervention. 
Data Extraction
Data extraction of relevant study information for articles meeting inclusion criteria will be performed. For articles referencing previous publications (e.g., describing needs assessments or interventions), the original publication will be retrieved and relevant data summarized. Articles were also identified by reviewing the references of studies that fit the above criteria.
Figure 1. Flowchart of article selection process
The article selection process is described in Figure 1 . My initial PubMed search identified 59 articles. I excluded articles that there were not accessible (14), focused on hepatocellular carcinoma treatment only (2), studied children (2); focused on the Epstein Barr virus (1); focused on hepatitis C (2); focused on depression (1); reviewed health status (2); and those that focused on the international impact of the disease (6). Twenty-nine full-text articles were reviewed and ten studies were excluded. The bibliographic search of included studies yielded 4 additional articles.
Data Synthesis
Since a variety of methods were used to obtain the data for the eligible articles, a meta-analysis was not performed. Results of the review are summarized in evidence tables that include major findings and conclusions.
Ⅲ. RESULTS
A total of 20 studies have been included in this review ( Asian Americans remain uninformed and untested (Chao et al., 2009; Lin et al., 2007; Ma et al., 2007; Nguyen et al., 2007; Taylor et al., 2002; 
HBV Awareness and Knowledge
Compared to other racial/ethnic groups, Asians, especially those born in China or Southeast Asia, have significantly poorer knowledge regarding HBV and liver cancer (Hwang et al., 2008; Wu et al., 2007) . In one study, nearly one-half (56 percent) of the Cambodian respondents were not familiar with "the disease or virus called hepatitis B" until it was explained to them in terms of "a liver problem that makes the skin and eyes go yellow" (Taylor et al., 2002) . In many of the studies, knowledge and attitudes were assessed by the following: HBV can be transmitted during sexual intercourse with an infected person, from mother to child during childbirth, by sharing toothbrushes with an infected person, by eating food that has been pre-chewed by an infected person, by someone who looks and feels healthy, HBV is more easily spread than AIDS, people with HBV can be infected for life, HBV can cause liver cancer, people can die from HBV, and ethnic group is more likely to get HBV than Whites (Chang et al., 2008; Choe et al., 2005; Coronado et al., 2007; Hsu et al., 2007; Hwang et al., 2008; Juon et al., 2008; Lin et al., 2007; Ma et al., 2007; 2008; Taylor et al., 2002 Taylor et al., , 2004 Wu et al., 2007) .
The proportion of respondents who had heard of HBV (awareness) varied across Asian subpopulations by race/ethnicity, gender, and age. APIs are more likely to be aware of HBV if they are younger and more educated. Among
Cambodian women, the factors associated with having heard of HBV were younger age, higher educational level, younger age at immigration, and having family members who were chronic carriers (Taylor et al., 2002) . Those with higher levels of knowledge were more likely to have more years of education, prefer Western medicine for the treatment of liver disease, and have family members chronically infected with HBV (Taylor et al., 2002) . In the Vietnamese population, the age of the study participant determined whether they were more likely to have heard of HBV or receive the vaccination (Hwang et al., 2008; . In a study of adults aged 18 to 50-plus in Seattle, older Vietnamese adults were more likely to have heard of hepatitis B than younger individuals .
Gender and education were significantly associated with HBV awareness . Lower levels of education were associated with lower levels of HBV knowledge and serologic testing among Cambodians (Taylor et al, 2002) . In the Taylor et al. study (2005) , women were significantly more likely to have heard of HBV than men (76 percent, p = 0.002). Women were significantly less educated (p < 0.001), more likely to have immigrated recently (p < 0.001), and less likely to speak English fluently or well (p < 0.001) than males . Among Vietnamese college students, those who had undergone screening, vaccination or had a family member with HBV or liver disease had significantly higher levels of HBV knowledge (Hwang et al., 2008) .
Only 29.9 percent knew that Asian Americans are at high risk for HBV and that hepatitis B can be cured (33.9 percent) (Hwang et al., 2008) . However, a large proportion of the college students knew that hepatitis B can impair liver function (81.3 percent) and increase the risk of liver cancer (70.1 percent). They also knew that hepatitis B could be prevented by vaccination (80.5 percent) and avoiding infected needles (73.3 percent). According to Hwang et al. (2008) , those with higher knowledge scores were more likely to have received HBV vaccination (OR = 1.11, 95% CI = 1.01-1.21).
According to a study by Ma et al. (2007) , 46.3 percent of the Vietnamese Americans sampled in the greater Philadelphia and New Jersey area had heard of HBV or knew about the availability of screening (32.6 percent) or vaccination (35.5 percent). The mean age of the participants was 41.8 years and 55.1 percent had a high school education. A majority of the participants was born outside the U.S. (95.7 percent) and lived in the U.S. for an average of 11 years (Ma et al., 2007) . One-third of participants thought that cancer was beyond their control (60.6 percent); over half did not know that cancer was curable (59.2 percent) or that it could be prevented (58.8 percent). Close to half of the participants (46.3 percent) had no knowledge about HBV; and about a third were aware of the existence of a screening test for HBV (32.6%) and vaccination (35.5 percent). The majority thought that HBV could be transmitted through sharing food plates with a carrier (59.9 percent), sharing or using needles (49.6 percent), from mother to child during birth (62 percent), or sharing toothbrushes (41.6 percent) (Ma et al., 2007) . However, 70.5 percent felt that getting vaccinated would prevent HBV.
HBV Screening and Vaccinations
Most Asian Americans do not have a usual source of care. Only one in five Asian Americans aged 18 to 64 report not having health insurance or being uninsured at some point in the past year (Asian American Health Initiative, 2005). In one study, a substantial proportion (44.1 percent) had not received an annual check-up (Ma et al., 2007) . Fewer than 60 percent of Asian Americans have been tested for HBV and only 44 percent have had their children vaccinated (Wu et al., 2007) .
Because many Asian Americans are not serologically tested for HBV, many APIs are unprotected (Juon et al., 2008 Wu et al., 2007) .
Having a regular source of care, physician recommendation, and knowing HBV can be spread during childbirth increased the odds of getting tested and vaccinated against HBV (Taylor et al., 2004) . Most APIs have not undergone hepatitis B testing or vaccination because their providers have not recommended these procedures to them Ma et al., 2007; Taylor et al., 2002; 2004 Wu et al., 2007) . Compared to those who did not receive a recommendation for HBV testing, Vietnamese women who received a recommendation for testing had nearly a five times higher odds of testing . According to Chang, Nguyen & So (2008) , the primary Chinese medicines (Coronado et al., 2007) . Slightly more than half believed that HBV could be prevented with a positive attitude (Coronado et al., 2007) .
Approximately 1 in 10 foreign-born Asian adults living in the United States is chronically infected with HBV Hsu et al., 2007; Lin et al., 2007) . Many of the study participants in the reviewed articles were born outside of the U.S. (>90%) (Chang et al., 2008; Coronado et al., 2007; Grytdal et al., 2009; Ma et al, 2007; Ma et al., 2008; Taylor et al, 2006) . Of those who were born outside of the U.S., the average length of residency in the U.S. ranged from 10 to 19 years (Chang et al., 2008; Coronado et al., 2007; Grytdal et al., 2009; Ma et al., 2007; Ma et al., 2008 . Hsu et al. (2007) found that infection rates increased by the length of U.S. residency. In addition, the length of residency in the U.S. affects HBV vaccination (Hwang et al., 2008) . For example, Vietnamese college students who are less acculturated (determined by higher Vietnamese language skills) were less likely to have received HBV vaccination (Hwang et al., 2008) .
There are many factors that motivate Asian Americans to get tested and vaccinated. Vietnamese-and Cambodian-American respondents who were born in the US, younger, and had at least some college education were more likely to have been vaccinated against hepatitis B (Grytdal et al., 2009; Hwang et al., 2008) . The factors that motivated Chinese men and women to be tested for hepatitis B included peace of mind, prevention of transmission to others, informed decision-making, convenience, and pre-vaccination screening (Chang et al., 2008 . For Vietnamese men, the factors for previous HBV testing included older age, a short proportion of life in the U.S., low English fluency, private health insurance, identifying a regular source of medical care, reporting no long waits for medical appointments, and having access to interpreter services . In the Taylor et al. study (2004) , the factors associated with previous testing included having a regular source of care and regular provider, knowing that HBV can be spread during childbirth, believing HBV can cause liver cancer, and doctor(s) had recommended testing as well as had asked doctor(s) for testing (P < 0.01).
Vietnamese American college students who were less acculturated (as shown by greater fluency in written and spoken Vietnamese) were less likely to have received HBV vaccination (Hwang et al., 2008) . Additionally, students who had been around others with HBV (OR = 0.40, 95% CI = 0.18?0.86) were less likely to have received the vaccine (Hwang, Huang & Yi, 2008) .
HBV Modes of Transmission
Because of the poor knowledge about hepatitis B, there are many misconceptions about the transmission of the disease Hwang et al., 2008; Ma et al., 2007; Taylor et al., 2002 Taylor et al., , 2006 Wu et al., 2007) . Although the majority of Asian American adults in the San Francisco
Bay Area had at least a college education, they lacked knowledge regarding HBV transmission, prevention, symptoms, risks, and occurrence (Wu et al., 2007) .
There are viral factors that can influence the disease progression. In one study, Vietnamese patients with CHB in San Francisco were nearly three times more likely to carry HBV genotype B than genotype C (74 percent and 25 percent) while Chinese patents were nearly as likely to have genotype C as genotype B (55 percent and 43 percent, P = 0.001) ).In another study, those with higher knowledge levels were significantly more likely to have been tested, vaccinated, and to have had their children vaccinated for HBV (Hwang et al., 2008) .
APIs are unaware that chronic hepatitis B is usually asymptomatic or that sexual intercourse with an infected person can result in hepatitis B (Ma et al., 2007; Taylor et al., 2002 , Wu et al., 2007 . Only 22.6% of the Vietnamese respondents were aware that HBV was transmitted through sexual intercourse (Ma et al., 2007) . In addition, less than one-third were able to correctly identify the actual modes of transmission and over half falsely believed that hepatitis B could be transmitted through contaminated or improperly cooked food (Ma et al., 2007) . As a result, many APIs are afraid to share meals with chronically infected individuals. Finally, less than one-quarter of those surveyed thought that hepatitis B infection was a lifelong disease or was incurable (Taylor et al, 2002) . While Koreans in Western Washington were more aware of hepatitis B, their personal beliefs about transmission and prevention were more applicable to other forms of hepatitis .
In the Taylor et al. study (2005) , over three-quarters of all Vietnamese survey participants knew that hepatitis B can be spread during childbirth (83 percent) and by someone who looks and feels healthy (78 percent). Between one-half and three-quarters knew that HBV can be spread by eating food that has been pre-chewed by an infected person (71 percent), is not spread by holding hands (75 percent), can be spread during sexual intercourse (69 percent), can be spread by sharing toothbrushes (72 percent), can be spread by sharing razors (63%), and can be spread by lancet therapy (66 percent). Less than one-half knew that hepatitis B is not spread by eating food that has been prepared by an infected person (36 percent), nor by coughing (31 percent), and is more easily spread than AIDS (19 percent). Men were more likely than women to know that hepatitis B is not spread by eating food that has been prepared by an infected person (p < 0.001), coughing (p < 0.001), and holding hands (p = 0.035); and HBV can be spread by someone that looks and feels healthy (p = 0.019) . In contrast, women were more likely to know that HBV can be spread by eating food that has been pre-chewed by an infected person (p = 0.001), sharing toothbrushes (p = 0.003), and sharing razors (p = 0.014) .
Current and Emerging Interventions
To showing serologic evidence of protective antibody from prior vaccination. The prevalence was higher in men than in women. In addition, the prevalence of HBcAb seropositivity increased with age. Before the clinic, participants reported low preventive action, but after one year, 67 percent of those with chronic HBV infection had consulted a physician for liver cancer screening, and 78 percent of all participants had encouraged family members to be tested for HBV (Chao et al., 2009 There were several limitations in this review. First, it was limited by the data collection methods used by the original researchers. In one study, the researchers were only able to collect data from 6 out of the nine study sites due to lack of computer knowledge among volunteers and lack of time for screening administrators to record the data. Second, some of the studies had small sample sizes. Both the quantity and quality of these data need to be improved with respect to appropriate gender and ethnic group representation. APIs are also usually underrepresented in current surveillance studies leading to the underestimation of the true number of infected individuals. Last, the studies focused on particular groups. Hence, making it only generalizable to the particular population studied.
HBV is a serious public health problem in the United States. Efforts to reduce the HBV in APIs will improve the health of everyone. To substantially improve knowledge of preventing the disease in the Asian communities, HBV programs should be culturally tailored. Health education programs for immigrant populations should be based on a thorough understanding of the target population's knowledge, awareness, and health medical practice. It is important that the development and implementation of future community-based interventions focus on education, vaccination, screening, and early detection of
HBV. An effective model program must include screening tests to determine 
